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(54) RECORDING SOLUTION FOR INK- JET 
(57)Abstract 

PROBLEM TO BE SOLVED: To obtain the subject recording solution capable of developing excellent dispersion 
stability and delivery stability at a nozzle, by dispersing a specific treated pigment into an aqueous liquid. 
SOLUTION: This recording solution is obtained by dispersing (B) a treated pigment (e.g. one having 10-150nm 
average particle diameter obtained by laser light scattering method) which is prepared by dispersing an organic 
pigment (B1) such as a quinacridone-based pigment or a phthalocyanine-based pigment into a solvent (82) having 
no reactivity to sulfonic acid such as N-methyl-2- pyrrolidone or sulfolane and treating the organic pigment with a 
sulfonating agent (83) such as a sulfonated pyridine salt or sulfamic acid into (A) an aqueous liquid. Preferably, the 
recording solution comprises O.1-10wt.% of the solid content of the component B with respect to dispersibility. The 
component B is considered to contain a sulfonic group on the surface of its particle so that improvement in 
dispersibility of the component B to the component A and reduction in size of the dispersion can be actualized. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original precisely. 

2. ^**^ shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 


CLAIMS 


[Claim(s)] 

[Claim 1] Recording ink for ink jets characterized by being the processing pigment which this organic pigment 
distributed the organic pigment in the solvent which does not have reactivity with a sulfonic acid in the recording ink 
for ink Jets which comes to distribute an organic pigment in a water liquid, and was processed by the appropriate 
back sulfonation agent. 

[Claim 2] Recording ink for ink jets with which this organic pigment is characterized by being the processing pigment 
which does not have a sulfonic group substantially inside the particle of a pigment, but has a sulfonic group on the 
particle front face of a pigment in the recording ink for ink Jets which comes to distribute an organic pigment in a 
water liquid. 

[Claim 3] Recording ink for ink jets according to claim 1 or 2 with which the solvent which does not have reactivity 
with a sulfonic acid is characterized by not having an activity proton. 

[Claim 4] Recording ink for ink JIETO according to claim 1 or 2 with which the solvent which does not have 
reactivity with a sulfonic acid is characterized by being a N-methyl-2-pyrrolidone or a sulfolane. 
[Claim 5] Recording ink for ink jets given in claim 1 thru/or 4 any 1 terms to which a sulfonation agent is 
characterized by being a sulfonation pyridine salt or sulfamic acid. 

[Claim 6] Recording ink for ink Jets given in claim 1 thru/or 5 any 1 terms characterized by the mean particle 
diameter measured by the laser scattering-about method of a processing pigment being 10-150nm. 
[Claim 7] Recording ink for ink jets given in claim 1 thru/or 6 any 1 terms characterized by including a processing 
pigment 0.1 to 10% of the weight by solid content. 


[Translation done.] 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original precisely. 

2. *^* shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 


DETAILED DESCRIPTION 


[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention is excellent in distributed stability, and relates to the recording ink for ink Jets 

with the good regurgitation stability in a nozzle. 

[0002] 

[Description of the Prior Art] Conventionally, as recording ink for ink jets, what dissolved water soluble dye, such as 
acid dye. direct dye. and basic dye, in a glycol system solvent and water is well used as indicated by JP,53-61412.A, 
JP.54-8981 1,A, and JP.55-65269.A. However, as water soluble dye, in order to acquire the stability of recording ink, 
generally the soluble high thing to water was used, and when the. water resisting property of an ink jet record object 
was bad and spilt water, there was a problem of producing a blot of the color of a record part easily. 
[0003] In order to improve such a waterproof defect, the structure of a color is changed or to prepare strong basic 
recording ink is tried as indicated by JP,56-57862.A. Moreover aiming at waterproof improvement, using the 
reaction of the recording paper and recording ink well is also performed as indicated by JP,50-49004,A, JP,57- 
36692,A, JP,59-20696A and JP.59-146889,A. Although these approaches are obtaining effectiveness remarkable 
about the specific recording paper, when it uses for versatility except a chip and the specific recording paper in that 
constraint of the recording paper is received, with the recording ink which uses water soluble dye, sufficient water 
resisting property of a record object is not obtained in many cases. 

[0004] Moreover, although there are what distributed thru/or dissolved the oil color in retarder thinner, and a thing 
which dissolved the oil color in the volatile solvent as waterproof good recording ink, there are an odor of a solvent 
and a problem of blowdown of a solvent and it is not desirable on an environment. Moreover, there is a problem that 
solvent recovery etc. is needed depending on the installation of the case where a targe quantity is recorded, or 
equipment Then, in order to receive the water resisting property of a record object, development of the recording 
ink which distributed the pigment to the drainage system medium is performed. 

[0005] However, a pigment is dramatically difficult to maintain making it distribute as a minute particle unlike a color, 
and a distributed condition at stability. On the other hand, in the recording ink for ink jets, along with high- 
resolution-izing of a printer, the diameter of a nozzle is becoming thin and also needs to make the particle diameter 
of a pigment detailed in connection with this. Moreover, also in the image formation to transparence base materials, 
such as an over head projector, there is a demand to about the same transparency as a color, and detailed-ization 
is demanded also from a viewpoint of coloring of a pigment 
[0006] 

[Problem(s) to be Solved by the Invention] The object of this invention solves the above-mentioned conventional 
trouble, has stable dispersibility, and is to offer the recording ink for aquosity ink jets with the good regurgitation 
stability in a nozzle. 
[0007] 

[Means for Solving the Problem] In the recording ink for ink jets which comes to distribute an organic pigment in a 
water liquid, after distributing in the solvent which does not have reactivity with a sulfonic acid, by using the 
processing pigment processed by the sulfonation agent, this invention persons have stable dispersibility and resulted 
that the recording ink for aquosity ink jets with the good regurgitation stability in a nozzle was obtained in a header 
and this invention. The processing pigment which comes to process the front face of an organic pigment by the 
sulfonation agent is considered to have the sulfonic group on the particle front face of a pigment, and the 
improvement and micrifying of the dispersibility to water of it are attained by work of the processed pigment front 
face. 

[0008] That is, this invention distributes an organic pigment in the recording ink for ink jets which comes to 
distribute an organic pigment in a water liquid in the solvent with which this organic pigment does not have 
reactivity with a sulfonic acid, and it Is related with the recording ink for ink jets characterized by being the 
processing pigment processed by the appropriate back sulfonation agent Moreover, it is related with the recording 
ink for ink jets characterized by this invention being a processing pigment with which this organic pigment does not 
have a sulfonic group substantially inside the particle of a pigment, but has a sulfonic group on the particle front 
face of a pigment in the recording ink for ink jets which comes to distribute an organic pigment in a water liquid. 
[0009] As an organic pigment used for this invention Soluble azo pigment, such as insoluble azo pigment, such as 
toluidine red, toluidine MARUN, Hansa Yellow, benzidine yellow, and pyrazolone red, RITORU red, helio bordeaux, 
pigment scarlet and Permanent Red 2B, alizarin, an indanthrone. The derivative from vat dye, such as thioindigo 
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MARUN. Perylene system pigments, such as the Quinacridone system pigments, such as phthalocyanine system 
pigments, such as a copper phthalocyanine blue and Phthalocyanine Green, the Quinacridone red, and the 
Quinacridone Magenta, perylene red, and perylene Scarlett, isoindolinone yellow. Pyran SURON systems, such as 
isoindolinone system pigments, such as isoindolinone Orange, pyran SURON red, and pyran SURON Orange, a 
thioindigo system pigment, a condensation azo system pigment, a bends imidazolone system pigment, flavan SURON 
yellow, acyl amide yellow, kino FUTARON yellow, Nickel azo yellow, copper azomethine yellow, a peri non orange, 
anthrone Orange, dianthraquinonyl red, dioxazine violet, etc. can be illustrated. 

[0010] It is desirable from points, such as lightfastness, to use at least one sort of organic pigments chosen from 
the group which consists of the Quinacridone system pigment, a phthalocyanine system pigment, a bends 
imidazolone system pigment an isoindolinone system pigment, and a kino FUTARON system pigment especially. The 
thing of an organic pigment of a detailed particle is desirable, and its thing with a mean particle diameter of 10- 
150nm (measured value by the laser scattering-about method) is good. 

[0011] the solvent which does not have reactivity with the sulfonic acid used for this invention — an organic 
pigment — an insoluble solution or difficulty — what is a solvent [ **** ] and does not have an activity proton — 
especially a N-methyl-2-pyrrolidone or a sulfolane is suitable, in order [ which twists the solvent which does not 
have reactivity with a sulfonic acid to the solvent of an organic pigment ] to get wet, and for an organic pigment to 
get loose, to maintain a condition and to process an organic pigment good by the sulfonation agent — the 3 - 200 
weight twice of an organic pigment — the ** **** — things are desirable. If there are few amounts of a solvent 
than 3 weight of an organic pigment, possibility of being processed while the organic pigment has been a state of 
aggregation will be high, and a minute particle will be hard to be obtained. On the other hand, if [ than 200 weight 
twice ] more, an adverse effect appears in the reactivity of a sulfonation agent, or clearance of a next solvent and 
washing processing will be great, and the recovery process of a pigment will become serious. Moreover, the 
substantial throughput of an organic pigment decreases. 

[0012] As a sulfonation agent used for this invention, a sulfonation pyridine salt, sulfamic acid, amidosulfuric acid, 
fluosulfonic acid, chlorosulfuric acid, a sulfur trioxide. an oleum, a sulfuric acid. etc. are mentioned, and a sulfonation 
pyridine salt or sulfamic acid is suitable especially. Independent or two sorts or more can be mixed and used for a 
sulfonation agent. After the processing by the sulfonation agent distributing an organic pigment to the solvent which 
does not have reactivity with a sulfonic acid, heating it at 60-200 degrees 0 after it adds a sulfonation agent, or 
heating it at 60-200 degrees C. it adds a sulfonation agent, and it is performed by stirring for 0.5 to 5 hours. After it 
carries out high-speed stirring by a high speed mixer etc. beforehand and it considers as the shape of a slurry, 
stirring may shift to quiet stirring, and it may heat-treat, continuing high-speed stirring. Moreover, a high speed may 
be stirred for the first time after heat-treatment. 

[0013] After heat--treating, the solvent and the sulfonation agent which remains which does not have reactivity with 
a sulfonic acid are removed from the slurry of a pigment removing — approaches, such as rinsing, an ultrafiltration, 
and reverse osmosis, centrifugal separation, filtration, etc. are repeated, and are performed. As for the mean particle 
diameter measured by the laser scattering-about method of a processing pigment it is desirable that they are 10- 
150nm and further 10-100nm. When the processing pigment of such a particle size is used, the filtration actuation in 
manufacture of recording ink is easy, it passes, when recording ink is saved and there is also little sedimentation of 
the pigment in the time. As for a processing pigment, it is desirable to be contained in the range of 0.1 - 10 weight 
section by solid content in the recording ink 100 weight section for ink jets in respect of dispersibilrty. 
[0014] the processing pigment which performed sulfonation processing becomes about 10 - 40% of the weight of 
concentration — as — the inside of a water liquid — adding — as it is — or the usual distribution — short-time 
**** — it can consider as a watercolor pigment dispersing element easily by things, without passing through the 
desiccation process of a pigment Although this watercolor pigment dispersing element can be used as the recording 
ink for ink jets by diluting to the concentration which is only suitable for printing, and adding and filtering an additive 
further if needed since it is a dispersing element of the processing pigment particle which shows good dispersibility 
even if it does not add a dispersant it performs distribution by the disperser using a dispersant etc. further, and is 
stable, and it is desirable to consider as the strong fixable recording ink for ink jets. If it distributes further by the 
usual dispersers, such as a sand mill, a pigment is detailed, without spending distributed time amount seriously, it will 
be a short time and the recording ink for ink jets of the stable distributed condition will be obtained easily. 
[0015] A sand mill, a homogenizer. a ball mill, a paint shaker, the disperser distributed by the cavitation effectiveness 
in the interior of a room of ultrasonic disperser . high voltage can be used for manufacture of the recording ink for 
ink jets. Moreover, the disperser of a high speed besides stirring by the agitator which used the usual feather, an 
emulsifier, etc. can perform mixed stirring. 

[0016] the recording ink for ink jets of this invention — the filter of 3 micrometers or less of apertures — it is 
preferably desirable a filter 1.0 micrometers or less and to filter enough with a filter 0.45 micrometers or less still 
more preferably. In advance of filtration of a filter, according to centrifugal separation, the thing of a big particle size 
can also be removed, blinding in filtration with a filter is lessened by this, and the duration of service of a filter 
becomes long. 

[001 7] As a water liquid, an aquosity solvent can be used water and if needed. As water, the ion exchange water 

thru/or distilled water from which the metal ion etc. was removed can be used, and, as for water, it is desirable to 
be contained in 50 - 98% of the weight of the range in recording ink. An aquosity solvent prevents desiccation in the 
nozzle part of recording ink. and solidification, is stabilized, makes recording ink inject, and works also as a 
moisturizer, and it is desirable independent or to mix and to use in 0 - 25% of the weight of the range into recording 
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ink. 

[0018] As an aquosity solvent ethylene glycol, a diethylene glycol, propylene glycol, triethylene glycol, a 
polyethylene glycol, a glycerol, tetraethylene glycol, dipropylene glycol, the ketone alcohol, the diethyl en e-gly col 
monobutyl ether. Ethylene glycol monobutyl ether, ethylene glycol monoethyl ether, 1, 2-hexandiol, a N-methyl-2- 
pyrrolidone, a permutation pyrrolidone, 2 and 4, 6-hexane triol, tetra-furfuryl alcohol, 4-methoxy-4 methyl 
pentanone etc. can be illustrated. Moreover, alcohols, such as a methanol, ethanol, and isopropyl alcohol, can also be 
used in the object which speeds up desiccation of recording ink. 

[0019] As for the recording ink for ink jets of this invention. It is desirable that aquosity resin is included in order to 
strengthen fixable [ to a printing hand-ed ]. Aquosity resin is contributed also to the dispersibility of a processing 
pigment. In addition, when a printing hand-ed has ink acceptance nature, it is unnecessary in aquosity resin. As 
aquosity resin, there is independent [ no ] respectively, it mixes and the resin of the dissolved water in fuel 
dissolved in water, and the water-dispersion emulsion resin and colloidal DISUPASHON resin which are distributed 
in water are used. Specifically, dissolved-water-in-fuel resin and water^dispersion resin, such as acrylic, styrene- 
acrylic. a polyester system, a polyamide system, a polyurethane system, and a fluorine system, are mentioned as 
aquosity resin. 

[0020] When aiming at fixable [ to a printing hand-ed ], as for aquosity resin, it is desirable to be used in 0.1 - 10% of 
the weight of the range into recording ink. If fewer than this amount, a pigment cannot be established firmly. 
Moreover, if it increases more than this amount, the viscosity of recording ink will rise too much, or regurgitation 
stability will come to fall. In addition, although there is an inclination which makes viscosity of recording ink high 
when the resin of dissolved water in fuel is used as aquosity resin, by water-dispersion resin, viscosity can be 
stopped low and the water resisting property of a record object can be raised more. When using aquosity resin, it is 

desirable to add neutralizers; such as ammonia, an amine, and inorganic alkali, and to acUust the dissolution of- — 

aquosity resin thru/or the stability of distribution. 

[0021] Additives, such as a dispersant. surface tension, a regulator of osmosis, an antifungal agent, a chelating 
agent, and a defoaming agent, can be blended with the recording ink for ink jets of this invention if needed. A 
dispersant can be used in order to maintain stable distribution of a pigment, or in order to carry out still more stable 
distribution when aquosity resin cannot be used for the application of a dispersant or. As a dispersant, the activator 
of anionic, nonionic, cationicity, and both ionicity can be used. 

[0022] As an anionic activator **, a fatty-acid salt, an alkyl-sulfuric-acid ester salt, alkylaryl sulfonates, 
alkylnaphthalenesulfonate, a dialkyi sulfonate, dialkyi sulfo succinate, alkyi diaryl ether disulfon acid chloride, alkyi 
phosphate, A polyoxyethylene-alkyl-ether sulfate, a polyoxyethylene-alkyl-aryl-ether sulfate, a naphthalene 
suifonic-acid formalin condensate, polyoxyethylene alkyi phosphate, glycerol borate fatty acid ester. 
Polyoxyethylene glycerol fatty acid ester etc. can be illustrated. 

[0023] As a nonionic activator, nonionic activators, such as polyoxyethylene alkyi ether, polyoxyethylene alkyi aryl 
ether, a polyoxyethylene oxypropylene block copolymer, a sorbitan fatty acid ester, polyoxyethylene sorbitan fatty 
acid ester, polyoxyethylene sorbitol fatty acid ester, a glycerine fatty acid ester, polyoxyethylene fatty acid ester, 
polyoxyethylene alkylamine. a fluorine system, and a silicon system, can be illustrated. 
[0024] As a cationic activator, an alkylamine salt, quarternary ammonium salt, alkyi pyridinium salt, an alkyi 
imidazolium salt, etc. can be illustrated. As both ionicity activator, an alkyi betaine. an alkylamine oxide, phospha 
JIRUKORIN. etc. can be illustrated. 

[0025] When the printing hand-ed of recording ink has permeability like paper, since it already carries out drying [ of 

and appearance ] for osmosis of recording ink early, a penetrating agent can be added. As such a penetrating 
agent, glycol ether, such as the diethylene-glycol monobutyl ether illustrated as an aquosity solvent, alkylene glycol, 
alkylene did, the polyethylene-glycol mono-lauryl ether, sodium lauryl sulfate, sodium dodecylbenzenesulfonate. 
sodium oleate, sodium dioctyl sulfosuccinate, etc. can be used, if [ than this ] more [ a penetrating agent has 
effectiveness sufficient by the amount of 5 or less % of the weight used of recording ink and ] — a blot of printing 
and a paper omission (print through) — a lifting — it is not desirable. 

[0026] An antifungal agent can be added in order to prevent the mold to recording ink. and generating of bacteria. 
As an antifungal agent, the amine salt of sodium dehydroacetate, a sodium benzoate, sodium pyridine thione-1- 
oxide, zinc pyridine thione-1 -oxide, 1, 2-bends iso thiazoline-3-ON, and 1 -bends iso thiazoline-3-ON etc. is used. 
As for these, it is desirable to be contained in 0.05 - 1.0% of the weight of the range in recording ink. 
[0027] A chelating agent blocks the metal ion in recording ink. and it can add it in order to prevent a deposit of the 
metal in the nozzle section, a deposit of the insolubility object in the inside of recording ink, etc. As a chelating 
agent, the sodium salt of ethylenediamine TETORAASE tick acid and ethylenediamine TETORAASE tick acid, the 
diammonium salt of ethylenediamine TETORAASE tick acid, the tetra-ammonium salt of ethylenediamine 
TETORAASE tick acid, etc. are used. As for these, it is desirable to be contained in 0.005 - 0.5% of the weight of 
the range in recording ink. 

[0028] Moreover, since pH of recording ink is adjusted and stability with the stability of recording ink thru/or 
recording ink piping in a recording device is acquired, the buffer solutions, such as pH regulators, such as an amine, 
mineral salt, and ammonia, and a phosphoric acid, can be used. Moreover, since generating of the bubble at the time 
of the circulation inside the time of the regurgitation of recording ink or piping, migration, or manufacture of 
recording ink is prevented, a defoaming agent can also be added. Furthermore, a color can also be used in a form 
which does not have a problem in a water resisting property and lightfastness for the purpose of adjustment of the 
hue of a pigment, grant of concentration, etc. since distributed stability of a pigment may be worsened depending on 
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the activity of a color — a pigment — it is necessary to stop to 25 or less % of the weight of an activity preferably 
40 or less % of the weight 

[0029] Although that which insolubilized a disperse dye. the water-insoluble nature color of the oil color, direct dye. 
acid dye. basic dye, etc. by lake-ization. reactive dye, metallized dye, etc. are used as a color, the purification color 
from which mineral salt was removed is desirable. As a color SpecrFically The C.I. direct blacks 17. 19. 32, 51. 71, 
108. 146. 154. and 166, the C.I. ADDO blacks 2. 7. 24. 26. 31. 52. 63. 112. and 118. the C.I. BASIC black 2. C.I. direct 
blue 6. 22, 25, 71, 90, 106, the CI. acid blues 9, 22. 40. 59. 93. 102. 104, 113, 117, 120. 167. 229. and 234. the C.I. 
BASIC blues 1, 3. 5, 7, 9, 24. 25. 26, 28. and 29, the CI. direct red 1. 4, 17. 28, 83. the CI. acid red 1. 6. 32. 37. 51. 
52. 80, 85. 87, 92, 94, and 115. the 180,256,31 5,31 7.CI. BASIC red 1. 2, 9. 12. 13, 14. and 37, the CI. direct yellow 12 
and 24. 26. 98. the C.I. acid yellow 11. 17. 23. 25. 29. 42. 61. and 71, the CI. BASIC yellow 11, 28.C.I. direct Orange 
34. 39, 44, 46, and 60, the C.I. direct violet 47 and 48. C I. direct Brown 109. C.I. direct Green 59, C.I. acid Orange 7 
and 19, the C.I. acid violet 49. the C.I. BASIC violet 7 and 14. and 27 grades can be illustrated. A urea, a dimethyl 
urea. etc. can also be added as other additives. 

[0030] Although recording ink is based also on the method of a recording apparatus, it is desirable to adjust as a 
liquid of 0.8 to 15 centipoise (25 degrees C) viscosity. The surface tension of recording ink has desirable 25 - 60 
dyn/cm. and although especially pH is not restrained, the range of it is 4-12, and it is desirable from the distributed 
stability of a processing pigment. [ of the alkalinity of 7-10 ] 

[0031] Hereafter, this invention is explained based on an example. Section and % and a certain weight section, 
and weight % is shown among an example, respectively. 

(Examples 1-8 of processing of an organic pigment) On the conditions shown in a table 1, the organic pigment was 
processed as follows. After distributing the solvent and heating an organic pigment, it maintained adding and stirring 
a sulfonation agent. Subsequently, it -poured under-water after several-times washing with'the solvent,- rinsing was - 
repeated again, and the aquosity dispersing element (1 5% of solid content) of a processing pigment was obtained 
with the filter. 
:0032] 
:A table 1] 
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[0033] *1 Copper copper-phthalocyanine-blue *2 Dimethyl Quinacridone *3 Kino FUTARON *4 N-methyl-2- 
pyrrolidone [0034] (Synthetic example of aquosrty resin) According to the synthesis method of acrylic resin, methyl 
methacrylate (MMA). ethyl acrylate (EA). and a methacrylic acid (MAA) were copolymerized by the following 
monomer presentation (mole ratio), and the copolymer of 3 yuan was compounded. 

MMA EA MAA Molecular weight Synthetic example 1 1 0.5 0.5 10000 2 1 1.0 2.0 20000 3 1 2.0 1.0 20000 4 1 2.0 3.0 
25000 5 1 3.0 1.0 28000 6 1 3.0 0.5 18000 [0035] (Examples 1-12) The sand mill was filled up with the compounding 
ratio (weight ratio) which shows the raw material shown in a table 2 in a table 2, and distribution of 3 - 4 hours was 
performed to it. Centrifugal separation of lOOOOrpm was performed the appropriate back, it filtered with the 
0.45micro filter, and the recording ink for ink jets was produced. 
[0036] 
[A table 2] 
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[0037] Dispersant 1 The Nonion system activator by Kao Corp. "emulgen 420" 

Dispersant 2 The Nonion system activator by Kao Corp. "emulgen A-90" 

Dispersant 3 The Nonion system dispersant by Zeneka Co. "the SORUSU pass 27000" 

Acrylic resin 1 40% acrylic resin 2 of acrylic resin emulsion "W-251" solid content by the Japanese polymer 

company The acrylic resin emulsion "Emma Polly TYN-50" by the Gifu shellac company. 44% acrylic resin 3 of solid 

content The acrylic resin water solution "the JON krill 62" by the Johnson polymer company, 31% acrylic resin 4 of 

solid content The acrylic resin water solution "JON krill 61 J" by the Johnson polymer company, 31% of solid 

content [0038] Neutralizer 1 Dimethylamino ethanol neutralizer 2 Diethylamino ethanol neutralizer 3 

Monoethanolamine wetting agent 1 Glycerol wetting agent 2 Ethylene glycol solvent 1 Isopropyl alcohol solvent 2 

Ethyl alcohol solvent 3 N- met hyl-2-pyrroli done antifungal agent 1 "Pro KUSERU GXL" by Zeneka Co. 

Antifungal agent 2 "Sodium OMAJIN" by Olin Corp. 

Chelating agent Ethylenediamine TETORAASETIKKU acid sodium salt [0039] About the recording ink obtained in the 
example, dispersibitity was evaluated by the following approach. Moreover, it recorded by having put the recording 
ink obtained in the example into the cartridge of an ink jet printer ("MJ700V2C" by Epson), and the following 
approach estimated the water resisting property of a record object, abrasion resistance, and lightfastness. A result 
is shown in a table 3. Furthermore, when natural thawing of the recording ink obtained in the example was carried 
out after one-week preservation at -40 degrees C, early viscosity was maintained and the stable injection property 
was shown. Moreover, when saved with the 50-degree C thermostat in January, early viscosity was maintained and 
the stable injection property was shown. Moreover, when carried out by repeating 50-degree-C cycle of 7 hours 3 
times for -40-degree-C 7-hour and room temperature 7 hours, the early printing property and the physical- 
properties value of recording ink were maintained. 

[0040] Water resisting property It was immersed in the copy paper "Xerox4024" after printing and 6-hour neglect 
and into tap water for 5 minutes, and OD value before and behind a trial was measured, and the rate which remained 
was shown. 

Abrasion resistance Viewing estimated change of the printing section when rubbing the record object which carried 
out solid printing 3 times with the damp cotton swab to art paper. 

Lightfastness It was exposed to the coating synthetic paper in fade meter after the printing lamination for 500 
hours, and the color difference before and behind exposure was searched for. 

Dispersibility Change of the particle diameter after preservation was measured for recording ink 50 degrees C for 
seven days. 

good : — poor less than 15nm change: — change of 15nm or more [0041] 
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- [0042] , ... . 

[Effect of the Invention] Though it is moisture powder type recording ink for ink jets which distributed the pigment 
into the water liquid, dispersibility of recording ink of this invention is stable, and since the regurgitation stability in a 
nozzle is good, it can be used in the field of fields, such as creation of the document in office, marking of corrugated 
paper, numbering, and a bar code, print on demand, and draft quality. 


[Translation done.] 
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